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AMENDMENTS TO THE CLAIMS 

Please replace all prior versions, and listings, of claims in the application with the following 
list of claims: 

1 . (Currently anended) A method of determining one or more properties of a body 
positioned proximate an array of coils having a plurality of resonant coils, each having one or more 
resonant properties including a resonant frequency at which the respective coil was configured to 
resonate, the method comprising acts of: 

detecting a change in the resonant frequency at l e ast on e r es onant prop e rty of at least one of 
the resonant coils in the array resulting from the presence of the body , and 

determining at least one electromagnetic property of at least one region of the body from the 
change in the resonant frequency of the at least one resonant coil at l e ast on e r e sorumt property . 

2. (Canceled). 

3. (Original) The method of claim 1, wherein the act of determining the at least one 
electromagnetic property includes an act of determining at least one of a conductivity, a 
permittivity, and a permeability of the at least one region of the body. 

4. (Original) The method of claim 1, wherein the act of determining the at least one 
electromagnetic property includes an act of determining at least one of a magnitude, a direction, and 
a phase of an electric field at the at least one region of the body. 

5. (Original) The method of claim 1, wherein the act of determining the at least one 
electromagnetic property includes an act of determining at least one of a magnitude, a direction, and 
a phase of a magnetic field at the at least one region of the body. 
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6. (Original) The method of claim 1, further comprising an act of forming an image 
having a plurality of voxels, each voxel of the plurality of voxels having an intensity related to a 
respective one of the at least one electromagnetic property. 

7. (Currently amended) The method of claim 1, wherein the act of detecting a change 
in the resonmt frequency of the at least one resonant coil at l e ast on e r e sonant prop e rty includes an 
act of measuring at least one property of the array of coils indicative of the change in the resonant 
frequency of the at least one resonant coil at least one rosonant proportv . 

8. (Currently amended) The method of claim 7, wherein the act of measuring at least 
one property includes an act of measuring an impedance characteristic of at least one of the plurality 
of resonant coils in the array. 

9. (Original) The method of claim 8, wherein the act of measuring an impedance 
characteristic includes an act of obtaining a measured impedance matrix of the array of coils. 

1 0. (Original) The method of claim 9, wherein the act of obtaining the measured 
impedance matrix includes an act of obtaining a plurality of scattering parameters (S-parameters) of 
the array of coik. 

1 1 . (Currently amended) The method of claim 7, wherein the act of measuring at least 
one property includes an act of operating at least one of the plurality of resonant coils by providing 
at least one electrical stimulus to tiie at least one of the resonant coils in the array, 

12. (Currently amended) The method of claim 1 1 , wherein the act of operating the at 
least one of the plurality of resonant coils providing at leaat one e l e ctrical tstimuluo includes an act 
of operating at least one of the plurality of resonant coils by providing at least one of a current and a 
voltage to the at least one of the plurality of resonant coils [[coil]] , and wherein measuring the at 
least one property of the array of coils includes meas uring at least o ne property i ndicative of the 
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change in the resonant frequency of at least one of the plurality of resonant coils as a result of 
operating the at least one of the plurality of resonant coils. 

13. (Currently amended) The method of claim 11, wherein the act of operating the at 

least one of the plurality of resonant coils providing at least on e e l e ctrical stimulus includes an act 
of providing an electrical stimulus having a range of frequencies to the at least one of the plurality 
of resonant coils, and wherein the act of measuring the at least one property includes an act of 
measuring at least one S-parameter of the array of coils as a result of operating the at least one of 
the plurality of resonant coils . 

14. (Original) The method of claim 13, wherein the act of measuring the at least one S- 
parameter includes an act of measuring a voltage in the at least one other of the coils in the array. 

1 5 . (Original) The method of claim 1 3 , wherein the act of measuring at least one S- 
parameter includes an act of providing the electrical stimulus in one of the coils in the array and 
measuring the at least one property in each of the coils in the array. 

16. (Original) The method of claim 15, wherein the act of measuring at least one S- 

parameter includes an act of measuring a plurality of S-parameters in part by producing a current in 
each of the coils in the array and measuring a voltage in each of the coils in the array, respectively, 
in response to the current. 

17. (Original) The method of claim 16, wherein the act of measuring at least one 
property includes an act of obtaining a measured impedance matrix formed from the plurality of S- 
parameters, 

18. (Original) The method of claim 8, wherein the act of determining at least one 
electromagnetic property includes an act of computing a trial impedance matrix from trial values of 
at least one of conductivity, permittivity and permeability for the at least one region of the body. 
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19. (Original) The method of claim 1 8, wherein the act of computing a trial impedance 
matrix includes computing values of the trial impedance matrix by solving Maxwell's equations 
with the trial values. 

20. (Original) The method of claim 19, wherein the act of computing a trial impedance 
matrix includes computing the trial impedance matrix according to the expression: 

21 . (Original) The method of claim 19, wherein the act of computing the trial impedance 
matrix includes employing a finite difference time domain (FDTD) simulation of a model of the 
array and the body to compute a plurality of currents flowing in a plurality of coils in the array in 
response to a plurality of vohages and computing impedance characteristics from the plurality of 
currents and the plurality of voltages. 

22. (Original) The method of claim 18, wherein the act of determining at least one 
electromagnetic property includes an act of comparing the trial impedance matrix with the measured 
impedance matrix. 

23. (Original) The method of claim 21, wherein the act of determining at least one 
electromagnetic property includes an act of reducing a distance between the trial impedance matrix 
and the measured impedance matrix. 

24. (Original) The method ofclaim 23, wherein the act of reducing the distance includes 
iteratively updating the trial impedance matrix by updating trial values that decrease the distance 
from the meeeured impedance matrix to provide a final trial impedance matrix. 
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25. (Original) The method of claim 24, wherein the act of reducing the distance includes 
an act of determining a least squares distance. 

26. (Original) The method of claim 24, wherein the act of determining at least one 
electromagnetic property includes an act of forming an image of the body, the image having a 
plurality of voxels, each voxel of the plurality of voxels having an intensity based on corresponding 
trial values used to compute the final teial impedance matrix. 

27. (Original) The method of claim 8, wherein the act of determining at le^t one 
electromagnetic property includes providing a model of the array of coils and the body. 

28. (Original) The method of claim 27, wherein the act of providing a model includes an 
act of logically partitioning a volume of space including at least a portion of the body into a 
plurality of regions. 

29. (Original) The method of claim 28, wherein the act of determining at least one 
magnetic property includes an act of assigning at least one of a conductivity value, a permittivity 
value, and a permeability value to each of the plurality of regions. 

30. (Original) The method of claim 29, wherein the act of determining at least one 
electromagnetic property includes an act of computing a trial impedance matrix ftom the assigned 
conductivity, permittivity and permeabihty values accordmg to the model. 

3 1 . (Original) The method of claim 30, wherein the act of determining at least one 
electromagnetic property includes an act of reducing a distance between the trial impedance matrix 
and the measured impedance matrix by iteratively adjusting trial values of the assigned conductivity 
and permittivity values 
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32. (Original) The method of claim 31, wherein the act of computing the trial impedance 
matrix includes an act of performing a finite difference time domain simulation of the model. 

33 . (Cuirently amended) A method of determining one or more properties of a body, the 
method comprising acts of: 

positioning the body proximate a plurality of coils; 

measuring at least one property of at least one of the plurality of coils , the at least one 
property resulting from at least two of a resistive coupling, a capacitive cout)ling, and an inductive 
coupling between at least two of the plurality of coils as a result of operating at least one of the at 
least two of the plurality of coils : and 

determining at least one electromagnetic property of at least one region of the body from the 
at least one property baaod on at least tvvo of a reoiative coupling, a capooitiv e coupling, and on 
■ indttsti - v e coupling b e tw ee n at l e ast two of th e plurality of coils . 

34. (Original) The method of claim 33, wherein the act of determining at least one 
electromagnetic property includes an act of determining at least one of a conductivity, a 
permittivity, and a permeability of the at least one region of the body. 

35. (Original) The method of claim 33, wherein the act of determining the at least one 
electromagnetic property includes an act of determining at least one of a magnitude, a direction, and 
a phase of an electric field at the at least one region of the body. 

36. (Original) The method of claim 33, wherein the act of determining the at least one 
electromagnetic property includes an act of determining at least one of a magnitude, a direction, and 
a phase of a magnetic field at the at least one region of the body. 

37 . (Original) The method of claim 33 , further comprising an act of forming an image 
having a plurality of voxels, each voxel of the plurality of voxels having an intensity related to a 
respective one of the at least one electromagnetic property. 
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38. (Original) The melhod of claim 3 3, wherein the act of measuring at least one 
property includes an act of measuring an impedance of at least one of the plurality of coils. 

39. (Original) The method of claim 38, wherein the act of measuring an impedance 
includes an act of obtaining a measured impedaice matrix of the plurality of coils. 

40. (Original) The method of claim 39, wherem the act of measuring an impedaice 
matrix includes measuring at least one scattering parameter (S-parameter) of at least one of the 
plurality of coils. 

41 . (Original) The method of claim 40, wherein the act of measuring at least one S- 
parameter includes an act of providing a current in at least one of the plurality of coils and 
measuring the at least one property in at least one other of the plurality of coils. 

42. (Original) The method of claim 41, wherein the act of measuring the at least one 
property includes an act of measuring a voltage in the at least one other of the plurality of coils. 

43 . (Original) The method of claim 42, wherein the act of measuring the at least one 
property includes an act of measuring an SI 1 parameter of the at least one other of the plurality of 
coUs. 

44. (Currently amended) The method of claim 41, wherein the act of measuring at least 
one S-parameter includes mi act of providing the current in one of the plurality coils and measuring 
the at least one property in each [[other]] of the other plurality of coils. 

45 . (Currently amended) The method of claim 44, wherein the act of measuring at least 
one S-parameter includes an act of measuring a plurality of S-parameters in part by producing 
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current in each of the plurality of coils and measuring a voltage in each [[other]] of the other 
plurality of coils, respectively, in response to the current. 

46. (Original) The method of claim 39, wherein the act of determining at least one 
electromagnetic property includes computing a trial impedance matrix from trial values of at least 
one of conductivity and permittivity for the at least one region of the body. 

47. (Original) The method of claim 46, wherein the act of computing the trial impedance 
matrix includes computing values of the trial impedance matrix by solving Maxwell's equations in 
part with the trial values. 

48. (Original) The method of claim 46, wherein the act of computing the trial impedance 
matrix includes computing the trial impedance matrix according to the expression: 

49. (Previously presented) The method of claim 33, wherein the act of computing the 
trial impedance matrix includes employing a finite difference time domain (FDTD) simulation of a 
model of the array and the body to compute a plurality of currents flowing in a plurality of coils in 
the array in response to a plurality of voltages and computing impedance characteristics from the 
plurality of currents and the plurality of voltages. 

50. (Original) The method of claim 46, wherein the act of determining at least one 
electromagnetic property includes an act of comparing the trial impedance matrix with the measured 
impedance matrix. 

5 1 . (Original) The method of claim 49, wherein the act of determining at least one 
electromagnetic property includes an act of reducing a distance between the trial impedance matrix 
and the me^ured impedance matrix. 
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52. (Original) The method of claim 51, wherein the act of reducing the distance includes 
iteratively updating the trial impedance matrix with update trial values that decrease the distance 
from the measured impedance matrix to provide a final trial impedance matrix. 

53. (Original) The method of claim 52, wherein the act of reducing the distance includes 
an act of iteratively determining a least squares distance. 

54. (Original) The method of claim 52, wherein the act of determining at least one 
electromagnetic property includes an act of forming an image of the body, the image having a 
plurality of voxels, each voxel of the plurality of voxels having an intensity based on corresponding 
updated trial values used to compute the final trial impedance matrix. 

55. (Original) The method of claim 39, wherein the act of determining at least one 
electromagnetic property includes providing a model of the array of coils and the body. 

56. (Original) The method of claim 55, wherein the act of providing a model includes an 
act of logically partitioning a volume of space including at least a portion of the body into a 
plurality of regions. 

57. (Original) The method of claim 56, wherein the act of determining at least one 
electromagnetic property includes an act of assigning a conductivity value and a permittivity value 
to each of the pluraUty of regions. 

58. (Original) T?he method of claim 57, wherein the act of determining at least one 
electromagnetic property includes an act of computing a trial impedance matrix from the assigned 
conductivity and permittivity values according to the model. 
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59. (Original) The method of claim 58, wherein the act of determining at least one 
electromagnetic property includes an act of reducing a distance between the trial impedance matrix 
and the measured impedance matrix by iteratively adjusting the values of the assigned conductivity 
and permittivity values. 

60. (Original) The method of claim 59,, wherein the act of computing the trial impedance 
matrix includes an act of performing a finite difference time domain simulation of the model 

6 1 . (Currently amended) An apparati^ for determining one or more properties of a 
body, the apparatus comprising: 

a plurality of coils , each of the plurality of coils having one or more resonant properties 
including a resonant frequency at which the respective coil was configured to resonate : 

a first component coupled to the plurality of coils and adapted to provide at least one 
measurement of the plurality of coils indicative of a change in the resonant frequency at loaot one 
r -e sonant prop e rty of at least one of the plurality of coils resulting ftom the presence of the body : and 

a second component coupled to the first component to receive the at least one measurement, 
the second component adapted to determine at least one electromagnetic property of at least one 
region of the body based on the change in the resonant frequency at least on e r e sonant prop e rty . 

62. (Cancel). 

63. (Original) The Jtpparatus of claim 61, wherein the at least one electromagnetic 
property includes at least one of a conductivity, a permittivity, and a permeabihty of the at least one 
region of the body. 

64. (Original) The apparatus of claim 61, wherein the at least one electromagnetic 
property includes at least one of a magnitude, a direction, and a phase of an electric field at the at 
least one region of the body. 
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65. (Original) The apparatus ofclaim 61, wherein the at least one electromagnetic 
property includes at least one of a magnitude, a direction, and a phase of a magnetic field at the at 
least one region of the body. 

66. (Original) The apparatus of claim 61, wherein the second component is adapted to 
form an image having a plurality of voxels, each voxel of the plurality of voxels having an intensity 
related to a respective one of the at least one electromagnetic property. 

67. (Currently amended) The apparatus of claim 6 1 , wherein the first component is 
ad^ted to measure an impedance of at le^t one of the plurality of coils resulting from operating at 
least one of the plurality of coils . 

68. (Original) The apparatus of claim 62, wherein the fu:st component is adapted to 
obtain a measured impedance matrix of the plurality of coils. 

69. (Original) The apparatus of claim 68, wherein the first component is adapted to 
measure at least one scattering parameter (S-parameter) of at least one of the plurality of coils, 

70. (Original) The apparatus of claim 61, wherein the first component includes at least 
one of a matching circuit and a network analyzer. 

7 1 . (Currently amended) The apparatus of claim 69, further comprising a third 
component adapted to provide a current in at least one of the plurality of coils and the first 
component is adapted to measure the at least one property in at least one [[other]] of the plurality of 
coils in response to the current, 

72. (Original) The apparatus of claim 71 , wherein the third component includes an radio 
fiiequency (RF) power source. 
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73 . (Currently amended) The apparatus of claim 7 1 , wherein the first component is 
adapted to measure a voltage in the at least one [[other]] of the plurality of coils in response to the 
current. 

74. (Currently amended) The apparatus of claim 73, wherein the first component is 
adapted to measure an SU parameter of the at least one [[other]] of tibie plurality of coils at a 
plurality of frequencies. 

75. (Original) The apparatus ofclaim 68, wherein the first component is adapted to 
measure the at least one property in each of the other coils in the array in response to llie current. 

76. (Original) The apparatus of claim 68, wherein the second component is adapted to 
compute a trial impedance matrix from trial values of at least one of conductivity and permittivity 
for the at least one region of the body. 

77. (Original) The apparatus of claim 76, wherein the second component is adapted to 
compute values of the impedance matrix by solving Maxwell's equations in part with the trial 
values. 

78. (Original) The apparatus of claim 76, wherein the second component computes the 
trial impedance matrix according to the expression: 

79. (Original) The apparatus of claim 76, wherein the second component is adapted to 
compare the trial impedance matrix with the measured imped^mce matrix. 
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80. (Origiiial) The apparatus of claim 79, wherein the second component determines at 
least one electromagnetic property in part by reducing a distance between the trial impedance matrix 
and the measured impedance matrix. 

8 1 . (Original) The apparatus of claim 80, wherein the second component reduces the 
distance in part by iteratively updating the trial impedance matrix with updated trial values that 
decrease the distance from the measured impedance matrix to provide a final trial impedance 
matrix. 

82. (Original) The apparatus of claim 8 1 , wherein the second component determine a 
least squares distance between the trial impedance matrix and the measured impedance matrix. 

83 . (Original) The apparatus of claim 8 1 , wherein the second component is adapted to 
form an image having a plurality of voxels, each voxel of the plurality of voxels having an intensity 
corresponding to one of the vapdsited trial values used to compute the final trial impedance matrix. 

84. (Original) The apparatus of claim 68, wherein the second component provides a 
model of the plurality of coils and the body. 

85 . (Original) The apparatus of claim 84, wherein the model includes a logically 
partitioned volume of space having a plurality of regions, the plurality of regions including at least a 
portion of the body. 

86. (Original) The apparatus of claim 85, wherein each of the plurality of regions is 
assigned a conductivity value and a permittivity value. 

87. (Original) The apparatus of claim 86, wherein the second component computes a 
trial impedance matrix from the assigned conductivity and permittivity values according to the 
model. 
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88. (Original) The apparatus of claim 87, wherein the second component reduces a 
distance between the trial impedance matrix and the measured impedance matrix by iteratively 
adjusting trial values of the assigned conductivity and permittivity values. 

89. (Original) The apparatus of claim 87, wherein the trial impedance matrix is 
computed by an finite difference time domain simulation of the model. 

90. (Original) The apparatus of claim 61, wherein the second component includes: 
at least one computer readable medium encoded with instructions; and 

at least one processor coupled to the at least one computer readable medium, the at least one 
processor configured to execute the instructions. 

9 1 . (Currently anended) An ^paratus for determining one or more properties of a 
body, the apparatus comprising: 

a plurality of coils; 

a first component coupled to the plurality of coils, the first component adjq)ted to provid e 
obtain at least one measurement of at lot^t ono property of the plurality of coil s, the at least one 
measurement indicative of at least two of a resistive coupling, a capacitive coupling, and an 
inductive coupling between two or more of the plurahtv of coils resulting from operating at least 
one of the two or more of the plurality of coils when proximate the body; and 

a second component coupled to the first component to receive the at least one measurement, 
the second component adapted to determine at least one electromagnetic property of at least one 
region of the body fi-om the at least one measurement bi^iod on at l e aot two of a r e aiativ e coupling, a 
capacitivo coupling, and an induotivo ooupling b e tw ee n two or mor e of - th e plurality of eet te. 

92. (Original) The apparatus of claim 9 1 , wherein the at least one electromagnetic 
property includes at least one of a conductivity, a permittivity and a pemeability of the at least one 
region of the body. 
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93. (Currently amended) The ^aratus of claim 91, wherein the at least one 
electromagnetic property includes at least one of a prop e rty of at l e ast on e of a magnetic and 
electric property of [[at]] the at least one region of the body. 

94. (Original) The apparatus of claim 91 , wherein the first component is adapted to 
measure an impedance of at least one of the plurahty of coils. 

95. (Original) The apparatus of claim 94, wherein the first component is adapted to 
obtain a measured impedance matrix of the plurality of coils. 

96. (Original) The apparatus of claim 95, wherein the first component is adapted to 
measure at least one scattering parameter (S-parameter) of at least one of the plurality of coils. 

97. (Original) The apparatus of claim 96, wherein the first component includes at least 
one of a matching circuit and a network analyzer. 

98. (Original) The apparatus of claim 95, further comprising a third component adapted 

to provide a current in at least one of the plurality of coils and the first component is adapted to 
measure the at least one property in at le^t one other of the plurality of coils in response to the 
current. 

99. (Original) The apparatus of claim 98, wherein the third component includes an radio 
fi-equency (RF) power source. 

100. (Original) The apparatus of claim 98, wherein the first component is adapted to 
measure a voltage in the at least one other of the plurality of coils in response to the current. 
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101. (Original) The apparatus of claim 95, wherein the first component is adapted to 
provide at least one measurement of the at least one property in each of the other coils in the array 
in response to the current. 

102. (Original) The apparatus of claim 95, wherein the second component is adapted to 
compute a trial impedance matrix from trial values of at least one of conductivity, permittivity, and 
permeability for the at least one region of the body. 

1 03 . (Original) The apparatus of claim 1 02, wherein the second component is adapted to 
compute values of the impedance matrix by solving Maxwell's equations in part with the trial 
values. 

104. (Original) The apparatus of claim 102, wherein the second component computes the 
trial impedance matrix according to the expression: 

105. (Original) The apparatus of claim 102, wherein the second component is adapted to 
compare the trial impedance matrix with the measured impedance matrix. 

106. (Original) The apparatus of claim 105, wherein the second component determines at 
least one electromagnetic property in part by reducing a distance between the trial impedance matrix 
and the measured impedance matrix. 

107. (Original) The apparatus of claim 106, wherein the second component reduces the 
distance in part by iteratively updating the trial impedance matrix in a direction that decreases the 
distance from the measured impedance matrix. 
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108. (Original) The apparatus of claim 107, wherein the second component determines a 
least squares distance between the trial impedance matrix and the measured impedance matrix. 

109. (Original) The apparatus of claim 107, wherein the second component is adapted to 
form an image having a plurality of voxels, each voxel of the plurality of voxels having an intensity 
corresponding to one of the updated trial values used to compute the final trial impedance matrix. 

110. (Original) The apparatus of claim 95, wherein the second component provides a 
model of the plurality of coils and the body. 

111. (Original) The apparatus of claim 1 1 0, wherein the model includes a logically 
partitioned volume of space having a plurality of regions, the plurality of regiom including at least a 
portion of the body. 

1 12. (Original) The apparatus of claim 1 1 1, wherein each of the plurality of regions is 
assigned a conductivity value and a permittivity value. 

113. (Original) The apparatus of claim 112, wherein the second component computes a 
trial impedance matrix from liie assigned conductivity and permittivity values according to the 
model. 

1 14. (Original) The apparatus of claim 112, wherein the second component reduces a 
distance between the trial impedance matrix and the measured impedance matrix by iteratively 
adjusting trial values of the assigned conductivity and permittivity values. 

115. (Original) The apparatus of claim 112, wherein the trial impedance matrix is 
computed by an finite difference time domain simulation of the model. 

116. (Original) The apparatus of claim 9 1 , wherein the second component includes: 
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at least one computer readable medimn encoded with instructions; and 

at least one processor coupled to the at least one computer readable medium, the at least one 

processor configured to execute the instructions. 

117. {Cunently amended) A computerreadable medium encoded with instructions 
capable of being executed on at least one processor, the instructions, when executed by the at least 
one processor, performing a method of determining one or more properties of a body positioned 
proximate a coil array having a plurality of coils, the method comprising acts of: 

defining an electromagnetic model of the coil arra y., the electromagnetic model of the coil 
array capable of generating a trial impedance matrix that simulates the impedance response of the 
coil array based on input electromagnetic properties assigned to a volume incorporated in the 
model : 

receiving an input including a measured impedance matrix of the coil arra y, the measured 
impedance matrix representing impedance measurements of the coil array obtained by operating at 
least one of the plurality of coils in the coil airav: 

logically partitiomng a volume associated with the model of the coil array and the body into 
a plurality of regions; 

assigning trial values respectively to each of the plurality of regions, the trial values 
representing itiitial guesses for values of at least one of including at l e ast one of conductivity, 
permittivity and permeability for each of the plurality of regions ; 

generating a trial impedance matrix firom the assigned trial values according to the 
electromagnetic model of the coil array; and 

reducing a distance between the trial impedance matrix and the measured impedance matrix. 

118. (Original) The computer readable medium of claim 117, wherein the act of 
generating the trial impedance matrix includes an act of generating the trial impedance matrix by 
implementing a finite difference time domain simulation of the model. 
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119. (Original) The computer readable medium of claim 117, wherein the act of reducing 
the distance includes determining a least square distance between the trial impedance matrix and 
the measured impedance matrix by iteratively updating the conductivity and permittivity values 
such that the trial impedance matrix is closer to the measured impedance matrix on each iteration. 
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